Klotho as a regulator of fibroblast growth factor signaling and phosphate/calcium metabolism.
This review summarizes the most recent findings on Klotho in the regulation of fibroblast growth factor-23 (FGF23) signaling and phosphate/calcium homeostasis. The klotho gene encodes a single-pass transmembrane protein and functions as an aging-suppressor gene, which extends life span when overexpressed and accelerates the development of aging-like phenotypes when disrupted in mice. FGF23 is a hormone that suppresses phosphate reabsorption in renal proximal tubules. Recent studies have shown that Klotho mice and Fgf23 mice exhibit identical phenotypes including hyperphosphatemia and hypercalcemia in addition to the aging-like syndrome. This may be explained by the fact that Klotho binds to multiple FGF receptors and increases their affinity to FGF23. Another Klotho protein function is to activate transient receptor potential vanilloid-5 - a calcium channel involved in calcium reabsorption in the kidney. Klotho protein can modify sugar chains on transient receptor potential vanilloid-5 through its activity as a beta-glucuronidase, preventing the calcium channel from internalization and inactivation. Klotho protein binds to fibroblast growth factor receptors and functions as a regulator of FGF23 signaling. It also functions as an enzyme that modifies sugar chains of transient receptor potential vanilloid-5 and regulates its activity. Klotho is a multi-functional protein that regulates phosphate/calcium metabolism as well as aging.